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OQMFLETB SFEOFICAltON' 
New Gfaromaasr and Ghromenes 

We, The Wbixcomb Foomdation Limited^ of 183 — ^193 Euston Road, Ldndcm, 
N.W.I) a company incorporated in Hngland, da berdiy declare thin invendoa which was 
communicated fixin Burroughs Wellcome & Co. (Lr.SJL) Inc., a company incofpoiated 
in die State of New Yoil^ of 1, Scarsdale Road Tudcahoe 7, New Y<«fc, United 
5 States of America, for which we pray diat a patent may be granted to ns the 
method by which it is to be peifonned, to be pardculaxisr desoibed in and by the 
following statement: — 

The present invention relates to chroman and chromene-. derivatives, and the. 
manufacture thereoL 

10 ^ The present invention pzavides new oHnpounds represented by the general fdnnula 
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y^eiein R^ and R' are the same or different and each is a lower all^l grot^, R' 
is a hydrogen atom or a lower alfcanoyl groiq>,. and the brolQen line denotes that a 
douWe bond may be present in that position. The terms "lower alkyi" and "lower 
antanoyl** are denoted to mean up to 5 carbon atoms. 

Tliese new compounds have pronounced anti-dqxressant, analgesic and anti- 
pyretic properties. Some ctf diem possess activity against paratitic flat worms of the 
order of trematodes. 

The compounds of formula (I) can conveniently be prepared by a t^hpimfli re. 
anangement or cydization of the correspondii^ compounds of formula (HT) 
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wfaerein R' and R* arc 99 defined la fonnida (I), into a compound of die fonnula 
(IV) 
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which may, if desized, be reduced to a compound of f ozmula (X) by catalytic Iiydio* 



The compounds of fonnula (III) may conveniently be {xovided by the xeduction 
of the coneqionding compounds of f oxmula (VI) 



and, if desired, by subsequent acylation. 

The cyclisation of a compound of fonnula (m) takes piacc elevated temper- 
atures, usually around 100 to 120° C. In the case of the lower menAecs erf Pie gcoup, 
for instance 3 - (4 - acetamidophenoxy) - 3 - mediyi - but - 1 - y^^fidi ai°e^ng 
point of 85° Cy the leactiwi can be brought about by distillatum at 0.01 (110 
to 120° C). With the corresponding amine (R* = R* = Me, R' = the con- 
version requires higher temperatuzes. . - • - • t i- t 

The r*'^"''*"^ of formula (X) can also be prepared by a method^ wbiot is b^eved 
to be a Claisen (thennal) re-airangemcnt at elevated temperatures and cydiaatum of 
die corresponding compound of formula (VII). The reacticm may be assumed to 
proceed tlSough an intermediate compound of formula (Vm) to fonna cooqKMmd 
of fonnula (IX> whicli is then reduced and, if desired, acylated to jaodaop a com- 
pound of fonnula (X). 
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rh ,«mana of f OHDute (X) Can also be imfnred by a mediod conaprisiag tlie steps 
of reacxtng a compound of fbnnub QH). 
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with a conqxnind of fonnula (Xn) 
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Example 1 

3 - (4 . Nitraphenoxy) - 3 - methyl - but - 1 - yne (871% pure by acctylenic 
hydrogen titre) (16 g.) was dissolved in 95!% eriianol (60 mL) in a flask eqi^jped 
widi a mechanical stirrer, a condenser set for reflux, and a device for the addition of 
so ^ds. Gonoemjated hydrochloric acid (4 mL) and, immediately with rapid stirring, 
clectnHytic iron powder (36 g.) were added. The solution ^ntaneously heated to 
lefitoc temperature. It was stirred for half an hour after the addition of iron was " 
completed, and was tceated widi 50% w/v aqc^om sodium l^drtoide (8 mL) followed 
60 by anhydrous potassium caibonate (20 g.). 5q 
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and cim^«rttn& if desired, the protected amino group into a free amino groim: w^em 
and R> axe as herembefcHB defined, is an alkanoyl gromx and X b either a 

(ZH))— P(:0>radical 
(2?0) 

m which and axe the same or different and each is a phenyl 5 
gypP QT^ a IMie nyi snnq>> (^anally substituted in the onho or para position 
wnfa an electran wididxawhig snbstituent, siKh as a nitro, halogenq, sulphonic add 
or acet^ snbstitnent^ or X is a Z»— SO^-radical, in which Z» is a lower hydrocarbon 
havmg firam 2 to 4 caiboa atams^ or a phen^ &coup, tolyl groiq^ or either erf these 
wxmatic groups ai^xFopnstdy sid>stitnted witb an electxon withdrawing radical. Widnn 10 
the hmitation of this definition the exact nature of Z^, Z» or Z> is relatively unim- 
portant and ixxderont as these groiqn are eliminated in the leactioQ. In a particular 
aqiect there is isovided a method, which uses an aKwopriate 3 - disiAstttuted - allyl- 
p - toluene sulphonate or 3 - disiAsritailBd - a^ dijAcnyl phoqAate as 
15 It is advantageous tn carry out the reaction in a solveitt free medium or in the 15 

presence of non-polar solvents. 

In one aspect tiierefore the present invention provides compounds of the farmxAa, 
U). In aootfaer aspect there is provided a meahod, in which a oorrCTondhig oxmponnd 
of formula (DI) is cyclised at elevated temperatures foBowed, if desired, by caial^ 
^ nnydrogenatton to {Mroduce the compound <rf formula (I). 20 
In a^rdcular aspect a method is provided for the production of dnomans of 
fomiual (X), m which the correqwnding compounds of formula (VII) are converted 
into a co^^Knlnd of formula (IX) whidi is then reduced to the gtim'ne and, the latter, 
if desned, acylated. In a further particular aspect a method is provided for the pro- 
25 °^ ciHTomans of fomnila (X), in which the corresponding c»n^ound of fonnula 25 

(XI) IS reacted with a compound of formula (XII), and, if desired, the protected amino 
gcoiq> is converted into a free amino group. 

The conyound of formula (I) and addition salts thereof with a jrfiarmaceutically 
acceptable add when R* is a hydrogen atom, may be presented with an acceptable 
30 CMner m pha rmaceutical compositions for human and veterinary use, made by any 30 
method conqtrising the admixture of the components. For oral administraticm, fine 
powders ot granules of the compound or salt thereof may coatam diluents and di*- 
ponsin g and surface active agents, and may be presented m a draft in water or in a 
syn^; m capsules or cachets in the dry state or in a nonaqueous suspersion, when a 
35 su^emimg agent may be included; in tablets when bmders and lubricants may be in- 
cluded; or m a suspension in water or a syrup or an oil, or in a water/oil ^^ig jft^ ^ 
when flavourings preserving, suspending, tfaidQemng and emusifying agents may be 
mduded; the granules or the taUets may be coated* For parenteral administration, tiie 
compound or salt thereof may be presented in aqueous or non-aquecms injecdoai solu- 
40 ttans which may contain antioxidants, bufEcrs, bacteriostats and solutes wfaicii render 
the compound sotonic with the blood; or in aqueous suspensions when suspending 
agents and dricfcenmg agents may be inchided; extemporaneous injecdon sohxtiDns 
may be made from sterile pills; grannies or tablets which m^ contain diluents, dis- 
persmg and surface active agents, binders and lubricants. The compound or sak thereof 
45 also be presented in suppositories or pessaries by incotp«£on in a suppository 

In a further aspect therefore pharmaceutical preparations are prcmded for human 
and veterinary use, which contain a compound of the formula (10 or an acid addition 
salt thereof when R* is a h3^drogen atom, in an acceptable earner, and the method of 
50 making such preparations by the admixture of the components. 50 

The following examples illustrate die invention : — 
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Steam disdllation of the rcsidtuig solution was carried out in the iBual wi^. The 
first dear steam disdllate (3 litres) presumably contained the i»oduct a form 
solidHlized with ethanol. The second distillate (3 Ktres) contained an ml which soon 
sdidified. The third distillate (3 litres) was essentially dear. The aqueous distiUatES 
5 were extracted with diethyl ether and an excess of acetic anhydride was added to the 
nnmhir^ ethcTcal solutiou. After ev^Kirating the ether and acetic anhydnde, fcst at 
atmospheric pressure and later in a water-pump vacuum, a ^^lite solid was obcamed. 
This was sublimed at about 170«> C and 0.01 nmiHg, giving a prdouct of a xn.p. 

126 126.8° C This was recrystalliscd feom 1 part ethanol and 5 jwrts water, and 

10 a product identified as 2,2 - dimethyl - 6 - acetamido - cfazmi - 3 - ene (10 g.) was 
obtained. _ 

A sample had two peaks and a shoulder in the uhra-violeti and hence was tne- 
styrene-like chromene rather than the simple aryl ether. 
A) A max 323, E (molar) 339 x lO' 
15 B) A max 270, E (molar) 4.15 x 10' (shoulder) 

C) A max 240, E (molar) 3.33 x 10* 

Example 2 

* A sample (5 g.) of the chromene, obtained in Example 1, was dissolved in 
methanol and was hydrogenated in a Pair hydrogenator. Pladmzed charroal 

20 was used, according to a method described by Baltzly, 7. Chem^ Sac (1^^^. 
74^ 4586, at a i«essure of about 2 atm. After the theoretical amount of Itydrpgen had 
been absorbed, the catalyst was removed by filtration and the methanol evaporated by 
heating in a water-pump vacuum. A white solid (4 g.) of a m-p. 108—109° G was 
obtained, which gave on recrystallisation from benzene-hexane 2,2 - dmiethyi - 6- 

25 acetamido - chroman of m.p. 11(^—111.5° C. 

Example 3 

3 - (4 - Nitrophenoxy) - 3 - meth^ - but - 1 - ene (17.6 g.) was dissolved in 
glacial acetic add (100 ml.), and concentrated sulphuric add (15 mL> was added with 
constant swirling over about 3 minutes. Tte solution spontaneously warme d to abouc 

30 60° C and was cooled indiiectiy wirii tap-water. A white preapitate crystalhsed from 
the sohiticm, which was allowed to stand for another 2J hours. . • j ^ 

The prcdrntate was filtered and washed first with a litde cold acetic acid and 
then with water. A further crop of predpitate was obtained by dihiting the filtrate with 
water (about 1 litre), cooling the sohirion and filtering off the i«edpitat^ which was 

35 then washed with water. « i • 

Both crops were separately dissolved in diethyl ether, and the rthereal stations 
were washed with a saturated aqueous solution of sodium carbonate, dried waii an- 
hydrous magnesium sulphate and evaporated almost to dryness. The above first mtp 
provided white crystals (10 g.) and the original second crop tan platelet s(6 g.). The 

40 products were again separatdy recrystalliscd from hexane (eadi about 250mJL), while 
charcoal was iced for decolourisation in the second case. The resulting ctyst^^oe 
combined to give 2,2 - dimethyl - 6 - nitro - diroman, (15 g.) of a m.p. 10^103 U 

EXAAiPLE 4 . 
A sample (10.4 g.) of 2,2 - dimethyl - 6 - nitro - chroman, obtamed in &Mn|^ 
45 3, was diffiolved in 95% etiianol (150 ml). The solution rapidly absorbed tte 
tiieoretical amount of hydrogen in a Parr hydrogenator, while Adams j^tmnm mde. 
was used as a catalyst. The solution was then filtered to remove the catalyst and tlie 
solvent was removed by evaporation on heating in a water-pun^ vac unm. 

The residual oil was taken up in diethyl ether and extracted firam ether wit^. 
50 0.5N aqueous hydrochloric add. The extract was basified with sodium hydroxidcr and 

re-^tracted witii diethyl ether. Evaporation of the dried ether solution left an oil 
(8 8 g ) which solidified. Two recrystallisations gave an off-white sohd, identified as 
2,2 - dimethyl - 6 - amino - chnnnan (6.7 g ) of m.p. 73.7—74.3° Q 

Example 5 

<i5 A sample (2 6 g ) of the arriini* obtained in Example 4 was treated with acetic 
anhydride (2.6 ml) in anhydrous diethyl edier (60 ml) at room temperature. Ater . 
10 minutes die etiier was evaporated in a steam bath, and the residual od was dissolved 
in bcnzene-hexane. The solution was stored at - 14°C, and crystals (2^ g.) of m.p.. . 
XII 3 1130 c were separated. The crystals were recrystalliscd teem ethanoi-waier, ana 



te piodiK* ^ idemified as 2,2 - diiea^w^e. adet6IIua6^^ dmm&n'ar'V^ ^ 
in.p. 1133—113.7® G x • &v ^ 



WHAT WE CLAIM IS : — 
1. GoQipound of the f(»3iiiila (T) 




and addition salts thereof with a phaimaceutically acc^taWe acid when R» is a hydio- 
25 goi atonv^ierem R» and R« aie the same or different and eadi is a lower alkyi group, 
R la a hytogen atom or a lower alkanoyi group, as herembefore defiaexL and the 
bioten line deno^ that a doubk bond may be present in that 
2- 2y2 - Dimethyl - 6 - acetamido - dumn - 3 - cne. 
3. 2^2 - Dbnethyl - 6 - acetamido - chmmafi 
30 4. 2,2 > Dimethyl - 6 - amino - chroman. 

5. A method for the preparation of a- compoond <rf formula (0, in whidi a 
conesponding compound of fommla (HI) 




Example 6 ■ 

S dark-red adj was dissolved in dietfayl ether (75 mL) and the . 

msohAk solid was filtered <^ at a water pump. This was found to be 1.14 e. (2Q% 
retur^of /^-liydrcoy-acetanilid^ ni.p. 167—1^ C - ^ ^ * 

^® Hn,rt^?^i.^S^* jras ydW in colour, and was emacted successively with lo 

dihtte solutKuis of sodnm bicarbonate, sodium bydnoide and hydrochloric add before 
wwstajg wia jrater and diymg over anfaydipus magnesium su^te. Bvanoratiaa <rf 

chromatogi^A^ on ahnmna ^30 wah petrol 0m>. 4O-r60° Q, and eluted 
15 s»a»aT^y with petrol, diediyitthcr and 1:1 diethyl etfjex/eawiaca^ 15 
veatt did not produce any product^ ftom the cohim^ eicept tcaces of teipei^ 
S^J^,*^^ ftom ^phosphae. A very viscous oil (2.60 g.) was ehited wiih^ 
acetate, and dus solid^ ovetnigjiii .m.p. 97— 105<> C. Kec^^tallisation twice fcom 
ben^e-jetRd gave a vdute;. needle-like. solid, m.p. . J13:^ll4o n identified as 
20 dmiedvl.6-aoBtaaiido-dininian&ield3e%>. . J ^ auiu«i as ^ 



30 



wherein R», R* and are as defined in formula ^ is subjected to tfaetmal reatrange- 
35 mem to fnoduce a compound (tffKnuda (IV) 



20 



wbicli majt, il dcsnc^, be. redvsecb to a canapgand of fonaulft hyzcmsJytUkby^ 

^^r^A method according to claim 5, ict vrfadi a compoimd of fomnda (HI) is 
ptovid^.by R^chipsdoa of acorrespondu^ compouqd of foxpdula (VI) 



andjif desiredibysadweqvisntacylation. 

7. A method for the prq>aivion of a compoima jot tonniiia ^Ji; 



2 

wherein RS R* and R' are as defined in claim 1, in iriudi i conesponding compound 
10 <rf fonnula (VIII) 

■"A 




.St 

converted into a coanpoimd of fofmiib (IX) by Caaisen ic-axnin^ineac at elcTOfied 
temperatures, and cyclisadon 



15 which is then reduced to the amine, and the.iatter, if desired, aq^ 

8. A mediod for the preparation of a compoond of formula (X), whacm R% 
and are as defined in daim 1^ in which a corresponding compouod of foimula 
(XI) 

jar 

is reacted with a compound of fonnula (XII), 

R* 

(Xn) 

and, if desired, the protected amipo groiqi is converted into a free amino jpoiqi, 
^dierein R" is an aDauu^l group, as hereinbefore defined, and X is either a 
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(ZH>)— P(:0)-radical 
(ZH>) 

m whidi and Z* are the same or different and each is a phenyl 
^nojqj, or a phenyl giot?) optianally substituted in tte ortfao or paia mscdfm 
with an election withdrawing suhstituen^ or X is a Z*— SOr-iadical, inwhi<±^» is 
a lower hydrocarbon having fttm 1 to 4 carbon atoms, or a phenyl gttiuR tolyl 
or either of these aromatic groups appiDpriatdy substituted with m d^ctrm 
wftnorawmg ladicaL 

9. A method according to claims 5 and 6, substantially as described witii refer- 
ence to Hyampyf*f 1 2. 

10 A meth(>d according to daim 7, substantially as described with reference to 
Isxamples 3, 4 and 5. 

11- A mediod according to claim 8, substantially as described with refexence to 
Kxample o. 

R. R HASLAM, 
Qiartered Patent A^ntSj 
Agent fox the Applicants. 
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